




Z;CA 11014- Calculus and Linear Algebra
[Kalkalus dun Aljabar LinearJ
Duration: 3 hours
[Masa : 3 jamJ
Please check that this examination paper consists of SEVEN printed pages before the
examination begins.
[Sila Pastikan bahowa kertas peperiksaan ini mengandungi TUJUH mukn surat yang
bercetak sebelum anda memulakan peperilcsaan ini.J
Instructio4: Answer ALL (FOUR) questions in Section A. Please indicate the chosen
questions clearly on the front page of each answer booklet. Answer BOTH (TWO)
questions in Section B.
[Arahan: Jawab KESEMUA (EMPAD soalan yang diberikan dalam Selcsyen A. Silo






(a) Consider the function
f(r): 14 - 4rs + Lo.
i. Identify where the extrema of. f occur. [Tentukan di, mana ertremum-ertremum
f berlaku.l
ii. Find the intervals on which / is increasing and the intervals on which / is
decreasing. lCari,kan selang di, rnana f beriambah dan selang di, mana i,a berlcu-
rangan.!
iii. Find where the graph of / is concave up and where it is concave down.
lCarikan selang di, mana graf f berkecekungan atas and selang di, mana i,a berke-
celcungan bawah.l
(b)
(i) Sketch the graph of sinhr. Label your sketch clearly. fLakarkan graf untuk
sinhr pada graf yang sama.l




(a) Find the area of the region in the first quadrant bounded on the left by the
g-axis, beiow by the line g : r14,, above by the curve U: L+ Ji, and above
right by the curve U:21\/i. Draw using graph paper all the boundaries and
indicate the area calcuiated by shading.
[Cari luas kawasan dalam kuadrant pertama yang di, batas oleh paksi,-y dari, ki,ri,,
garis y : r/4, dari bawah, lengkungan A : L + ,ft, dari atas, dan lengkun-





batasan dan tunjuk luas yang dicari dengan menggelapkannya.l
(b) Find the following integrals. [Cari, kami,ran-kam,iran berikut.J
(i)
rel/ 












Given the linear transformation,Ylar 
- 
AXw, relative to the lztrl-basis: Wr:
,[0,-1,27' ,Wr: [4,1,0]", and Wz: l-2,0,-41,, where W : [Wr,Wz,Ws),
and
[Di,beri, transformas'i li,near, Yw : AXw , relati,f kepad,a W -basi,s: Wt - [0, -1, 2]"
, W2:14,1,01r , d,anWs: l-2,0,-4lT , di mana W : [Wr,W2,Wsl, d,an]
lL 1 0\a: lo r 11.\i 0 1/
Find the representation,YT 
- 
BXzt relative to the Z-basis: 21 : lL,-l,l]t ,
22:1I,0,-1]T, and. Zs:1I,2,1]", where Z : lZt,Zz,Zs].That is, find the
matrix, B. Do this by answering the following questions.





[1,0, -1]", d,an Zs: lI,2,I)r , d,i, n-L',na Z : lZt, Zz, Zzl. Ia,itu, cari, matri,ks, B.
Buat i,ni, dengan menjawab soalan-soalan beri,kut.l
i. By using the elementary row transfomations, find the inverse matrix IrZ-1.
[Dengan menggunakan transformasi, bari,s asas, cari matri,ks songsang, w-L.l
ii. Find the matrix Q where Xw : QXz.
[Cari matriks Q di nlana Xw : QXz.]
iii, Find the inverse matrix Q-1.
[Cari matriks songsang, Q-|.]
iv. Finally, find the matrix B.
fAkhirnya, cari matri,ks B.J
(15/100)
SECTION B
Answer BOTH questions from this section. lJawab ked,ua-d,ua soalan d,alam
Seksyen i,ni,.l
b
(a) Find equations for the tangent and normal to the curve a : I * cosz at
the point (nl2,r). Sketch the curve, tangent and normal together, labelling each
with its equation. lCari,kan persanxaan tangen and norrnal kepada lengkungan
U : t * cosz pad,a ti,ti,k ftr/z, 1). Lakarkan lengkungan i,ni,, bersama-sama den-
gan nornxal dan tangen tersebut, serta melabelkan mereka dengan persamaannya.f
(b)
i. By differentiatlng n2 
- A2 :1 implicitly, show that dgldr : rf7. [Dengan
membezakan 12 
- U2 : ! secara terserat, tunjukkan bahawa d,y/d,r: nlA.l
ii. Then show that d2gf dr2 : 
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(c) Find the height and radius of the largest right circular cylinder that can be
put in a sphere of radius 15. fCarltcan ti,nggi, and, rad,i,us si,lind,er tegak lurus yang
pali'ng besar yang boleh di,masukkan ke dalam suatu sfera gang radi,usnya tE.l
(d)
(i) Use logarithmic differentiation to find the derivative of g with respect to the
variable f. [Guna pembezaan logari,tma untuk memperolehi, terbitan y terhad,ap
pembolehubah t.l





(a) Find the sum of the following series: [Cari jumlah siri,-siri, beri,kut:]
I
?, (2" - L)2(2n + t)2





is (q , 1\"fi6\2/
In part iii, find the values of r for which the series converges. [Dalam bahagi,an
i,i,i,, cari, ni,lai, r di, mana siri ini, menumpu.l
Ut)
...7/_
